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Learning: process and outcome

"What makes some people better at learning things than others?" |f you ask
this question you will probably get the answer that it has to do with intelli~
gence (scrﬁéﬁéople are cleverer, more gifted, better equipped). Those who
answer in this way seem to be satisfied with this “explanation’ and if you
ask them, after a while, whcnf. it means to be intelligent (clever, gifted, in-
tellectually well-eqipped etc). they might very well answer that it means

that one is good at leamning things.

Dissatisfaction with this type of “explanation’ - which is unfortunately not
so 1are in the field of behavioral science, - was the starting point of a pro-

ject concerning higher education, which our research group initiated in the

beginning of the 70'5.2

We were quite simply interested in what difference there is in how a learning
task is approached between those who are successful and those who are less
successful . Do they tackle the task in different ways and if so how can these

different ways be described ?

This report has been made with financial support from the R and D
Unit of the Office of the Chancellor of Swedish Universities.

| owe a debt of gratitude to my collegue Lennart Svensson for the
basic idea on which this report is based. For a mare detailed and
correct treatment of this idea the interested reader is referred to
his work ‘"Study Skill and Learning" (Svensson, 1976).

The praject, which was carried our during the years 1970~74, hod
the same title as Lennart Svensson’s above-mentioned work (i.e.
Study Skill and Learning). After its conclusion, the project was
followed by several others of which one concerns higher educution.
It deals with the learning of economics at university level ond is
mentioned briefly below (cf. also Dahlgren and Marton, 1976).

3
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The question would, of course, be quite impossible if it concerned learning
in general (i.e. all types of learning). Qur starting point was the interest in
a certain type of learning, namely, the learning which can be said to be
the most typical for the “students’” learning” at the University’s faculty of
social sciences. What is typical in this case, according to our point of yiew
is that one is supposed, by means of either a written or an oral account, to
arrive at an understanding of the phenomena treated by this account. In ac-
cordance with this we carried out a series of experiments where the learning
material consisted of texts which were either taken from the course literature
of some academic subject (pedagogics, political science, ‘economics) or was
considered to be of such a nature (concerning both from and contents) that
they might have been included in the course literature. The texts were ra~-
ther extensive (1.400 - 24,000 words) compared to what could be consi'dered

normal in learning experiments.

All the experiments were performed individually and verbally. This means that
each subject came alone to the experimenter. The experimenter told her what
to do and after that she read the text that had been chosen to represent the
learning material. After reading the text, the subject had to relate what she
had learnt from the text, answer questions on the contents and give her im-
pressions of her own learning activity while reading and retelling the text.
The interview was then concluded with a discussion of quesfi‘ons about what
the subject thought of studying at the university and how she managed her stu-

dy work. Each such investigation was followed, after 5 - 6 weeks, by a new

i

Asking people to give their observation of inner processes, i.e. learning, is
called introspective method. This procedure was frequently used in the early
phase of psychology at the end of the 19th century and at the beginning of
the 20th century. Since ‘interest has been more and more: concentrated on what
******* | 4

) Apart from the works mentioned in the text there are several other reports on

these studies (e.g. Dahlgren, 1975; Marton, 1976, Marton and Séljs, 1976).
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from the point of view of psychology. In that way the introspective method

is observable to others (and not only to oneself), i.e. on behaviour, the in-
trospective method lost much of its reputation. During the 60’s, however,
questions once more started to be asked about what happens "“inside man™"
regained the position as one out of several possible procedures in educational

and psychological research.

Every method of course restricts what may result from the investigation; how

a phenomenon is observed decides to a certain extent what we lmoy arrive at
concerning this phenomenon. Our subjects described their experiences of the
learning process to a great extent in terms of the orientation of their attention.
When analyzing what the subjects had related we decided on a confrostin'g
relationship which was used to characterize how the subjects reacted towards
the learning task. On the one hond there were those subjects who orientated
themselves towards making out what the aim of the text was. They assumed
that the text was about something and they tried to make out what it was. On

the other hand, there were those who concentrated on the text itself. They

simply tried to remember the wording.

These differences appeared consistently in various learning experiments. They
were found also during the interviews concerning the study situtation at the
university. The students who took part in cur investigations differed as to
wHefher,_fhey defined the content of their academic subject in terms of aspects
of the SUfrounHing world which were dealt with or in terms of the books which
constituted the course literature. In the first case, they seemed to experience
knowledge as a part of themselves orasa _change in their way of conceptualizing
certain phenomeno in the world around them, In the latter case, on the other
hand, knowledge was experienced as something external, something that exisfed

independent of the personality

These two attitudes appeared to be connected with two different conceptions
of learning: learning as being something you do and learning as being something

that happens to you. E



What hopplénsmwhen people read a text .in these two different ways? It is fairly
natural to think that people with different ways of learning learn different
amounts. It also did appear that the subjects who belonged to the first of the
above-mentioned groups 'earned consistently more than the others. But what
is far more important is that people with different ways of learning learned,

to a great extent, different things.

In an experiment (Salj8, 1975) 40 students read a text taken from the Swedish
edition of “The World Educational Crisis" (Coombs,1971). Among other things,
the author argues in this text against the conventional way of looking at "the
output of education" as the number of students who pass their examination. The
real output of education, according to the author, is the effect on the individual
and society of the education through the knowledge and attitudes which the
individual acquires during his education. Consequently, we ought include those
who interrupt their studies without passing the examination. To look at knowledge
and attitudes as "the output of education" is an abstract thought which most
people find difficult to understand. When the experimenter, after reading the
text, asked what the author meant by "the output of education" more than half
of the students who took part in the experiment answered that "the output of

education” is the number of examination passes, i.e. the statement which

the author argues against, was given as the answere. Apart from those who
had understood the point, there were some who had understood that even
those who leave.the education system without an examination must be accounted

for. Another group of subjects gave a vague answer synonymous to output:

"That which comes out of the education system".

_Forty answers which were all different as regards linguistic form eould be grouped *

in four qualitatively different ways of conceptualizing the topical idea:

What is the output of education?

A Knowledge and attitudes (acquired through education)

B Those who leave the educational system (with or without an examination)
C Those who pass their examinations.

D What comes out of the educational system.

6 | ‘ - _._.-_.i.



Students, then, may differ, not only with regard to how much they learn, bu: v
also to what they learn. Learning, in our opinion, must be described in terms

of the latter. If a certain teoc.:hing method, for instance, leads to better re~
sults in leq..rning than another, this will certainly mean that the students to a
certain é%tenf learn d.ifferent things in both cases. It is important to realize

that knowledge is very seldom homogenous; it is not so that tome people have
correct and identical answers, while others have no answers at all. In fact,

most students have some idea of the point in c text they have read even if this -
idea may be more or less wrong or diffuse. |f a teacher wants to counteract

false conceptions in his teaching he ought to know what these conceptions are..

In our experiments we found throughout a strong correlation between the sub-
jects” orientation during the process of learning and the understanding they
reached. On the whole, those who were é)rientoted towards finding a message
in the text did so, while those who were orientated more towards the words
did tend to get fixed on the level of the words. What you are orieintated to-
wards during the reading of a text and the understanding you reach of this
text can be seen as two aspects of the same thing. The outcome of learning,
which we describe in qualitative terms, contains in itself to a certain extent
the process which has lead to the outcome; from x«hc_:_t a person has learnt we

may conclude how he has learnt it.

Learning should be described in terms of the structural aspects of its content

Our view is, that, instead of studying learning and teaching in such, i.e. how
v oo dearning takes.place in general and what factors (external in relation to the

contents) facilitate learning, research should be directed towards studying what J-

is learned in relation to various concrete contents and towards investigating

what conceptual prerequisites the understanding of these contents demands.

Such information would, in all likelihood, be an important contribution made

by pedagogical research to pedagogical practice.

Notice that we do not argue for an endless listing of conceptions of the one 7
o sybject content after the other, nor do we argue for a total disintegration of
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The question is, what ideas and principles we choose to study the understonding

— of and at what ievel we wish to describe the differences in conception. Our

Storting-point is that certain ideas and principles are more, fundamental than

¥

others since the understanding of them constitutes the p;érequisite of conceptions
of otherideas and princirles. The unaerstonding of Pavlovian conditioning
implies, for instance, the understanding of the concept of stimulus. The under—-m
standing of the political system as o feed~back loop implies, of course, the
understanding of the idea of feed-back «nd thg understanding of the idea of "sig-
nificant at the 5% level" in statistics implies the understanding of the idea

of sampling distribution.

-

In occordoncg’/wifh this point of view we have, of course, chosen to study the
understanding of the ideas which we find the most fundamental. [t should be
noted, however, that in the above-mentioned examples it is at least theoreti~
cally possible to study the stimulus concept by means of studying Pavlovian
conditioning, to study the concept of feed-back using the political system as

"in connection

a starting-point or to study the-concept "sampling distribution’
with the concept of "level of significance". These so-called fundamental
concepts are always present and even if we are not aware of them they com
to the fore in connection with the study of the less fundamental concepts.
Another way of expressing this is that we do not regard a |“deeper" and a less

deep concept as two different units having a certain relationship; rather we

see them as aspects of a certain phenomenon that differ as regards depth.

"In one of the studies (Marton and Dohlgre;, 1976), the |eorn‘ing material used

* consisted of two chapters from the Swedish edition of Paul Samuelson’s book

. 4 . ‘
"Economics" (Samuelson, ‘1969). In this study, the authors” main interest was

concentrated on how the subjects understood the two main principles in chapter

"2, namely, the production ‘possibility frontier and the law of diminishing .

", .. the menu of choice

returns. The production possioility frontier illustrates
along which... society can choose to substitute guns for butter” (ibid. p 22).
It depicts the fact that "... in order to get equal extra amounts of one goods

society must sacrifice increasing amounts of other goods" {op. cit. p 29). The

e - g
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"... refers to the diminishing amcunt of extra out-~

low of diminishing returns
put that we get when we successively add equal extra units of a varying in-

put to a fixed amount of same other input” (ap.cit. p 25).

The qualitative differences in the conception of these two principles were
interpreted as being an expression aof more fundamental differences between

a static and a dynamic conception of allocation. In the former case one thinks
in terms of a constant output of production that can be divided in different
ways. In the latter case one reasons in terms of productive resources and nat
in terms of the output of production; it is not only the distribution of the out-
put of production that can vary but also the latter’s size due to differences
and/or increases in the utilization of the resources. The actual allocation of
these resources (e.g. between cansumption and investment) can affect their

future size.

Knowledge and skill

‘Whether answers to questians an different contents give evidence of a static

or a dynamic.conception of allocation is thus an expression of the structural
qualities of knowledge and indisputably touches an the question of cognitive
skills. Furthermore, it is abvious that if we apply sufficiently deep level
aspects ta knawledge we find structural characteristics which are also faund

in the content-matter af different subjects. This is one reason why research
within educational psychalogy shoyld not be pursued at a general and-content~
neutral level or divided solély according to different academic subjects and

consistently concentrated on the specific contents of those subjects.

An important problem is that cognitive skills are often regarded as being over
and above knowledge. In actual fact, cognitive skills would seem to have
more to do with the nature of knowledge énd how it is handled by the indivi-
dual. Thus cognitive skills are not, in our opinion, independent of knowledge.

On the contrary, we see skills as aspects aof knowledge.

9



We shall try to show what we mean with the help of a fairly detailed dis-
cussion of a study made many years ago. Székely (1950) carried out an
experiment the aim of which was to try to find the answer to the question
"Does a functional connection exist between insightful previous learning
and subsequent productive problem solving?" The learning conditions in
this experiment were varied in order to find out whether it was possible to
find differences in a later situation, in which problems had to be solved,
that corresponded to the differences in learning conditions. The first

method, which was called the modern method, began with o demonstration

of a torsion-pendulum (see figure 1) which consisted of a bar suspended in

a horizontal position on a thread. Four hooks were attached to the under~
neath surface of the bar. The pendulum was rotated a certain number of
revolutions and the subjects were asked what they thought the effect would
be if weights were hung on the t\;«o inner hooks or on the two outer ones.
The majority answered "I don’t know" or "It wouldn’t make any difference
since the weights are the same". A few thought that the speed of rotation
would be higher when the weights hung from the two outer hooks because

of the centrifugal force. The experimenter then showed the subjects that in
actual fact the speed of rotation was considerably higher when the two
weights hung from the inner hooks. The subjects were then told the follow-
ing; "You were unable predict this effect, and even now cannot explain it,
because you lack the necessary knowledge of physics. Pleose read these four
pages. You will then be able to comprehend and explain the observed pheno-
menon". The text elaborated some elementary concepts of mechanics such

as "work, output, propulsion, momentum of rotation, momentum of inertia
and impulse of rotation". After having read through the text the majority

of the subjects were able tp\...gyi”\'/_é a satisfactory explanation of the observed
phenomenon, i.e. by moving the weights to the outer hooks the momentum

of inertia of the weight is increased and the speed of rotation is thus dimirish~-

ed.

10
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Figure 1
Torsion~pendulum (Székely, 1950)

Under the second condition, which was called the traditional method; the

subjects were asked to read through the above-mentioned text. This was
followed by the same demonstration with the torsion pendulum as was given

to the previous group. This time, however, the demonstration illustrated the

text and did not constitute a starting-point for a penetration of it. The correct
explanation of the behaviour of the pendulum was given and both the demonstra~

tion and the explanation were then repeated once more.

The learning experiment was followed two to four days later by the problem-
solving phase. In order not to make the connection between the two tasks
obvious, the second part of the investigation started with a problem not
connected with the experiment. This was followed by the problem with the
two balls. The first question concerned the problem of how it was possible to
have two metal balls of exactly the same size and weight but which consisted
of different metals - one was heavier than the other. The subjects either
realized that one of the balls had to be hollow or were helped by the experi-
menter to arrive at this conclusion. After this followed the real problem:
"How éon one decide which of the two balls is made of the heavier metal,

assuming that they are identical to loak at and that they may not be tampered

with?" R %
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The 40 subjects who participated in the experiment had previously taken part
in a similar experiment in which it was determined whether their understanding
of the problem used was of a general nature or if their thinking was based on
the specific confext—‘ within which the problem was presented. (This descri'ﬁtigrl
of inter-individual differences in the learning process is thus not completely ”
unlike our own description above, where similar differences are described in
terms of concentration on the intentional content of the text or on the text it-
self). With regard to the experiment in question, care was taken to make sure
that there was an equal number of subjects in the two groups (the traditional

and the modern method) with a general and a specific orientation respectively,

The solution to the problem with the two balls is thar if one starts them roll=~
ing, either by placing them on a sloping surface or by pushing them with the
same amount of force, the hollow ball will rotate more slowly due to the fact
that its momentum of inertia-is greater, The number of subjects who arrived at
this solution can be seen in table 1, in which bot the variation bétween learn-
ing condii'ion‘sv(modern and traditional methods) and between individuals (gene-

"ral and specific orientations) are taken into consideration.

Table 1
Number of subjects who succeeded, or failed, in solving "the two-~ball

problem" (Székely, 1950).

Method Solution . Orientation
. T general specific
yes ' 8 5 -
Modern
no 2 s . 5
' : 4 . .
Traditional e - 0

no 12 6 10
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As can be seen from table 1, the probability of solving the problem varies
together with both learning conditions and individual qualities. Thirteen

out of 20 subjects who were exposed to the "modern method" succeeded in

arriving at the solution compared with 4 (out of 20) exr ettt Sther
condition (the traditional method). On the other 12 sub~
jects with a general orientation who managed to - lem compared

with 5 subjects with a specific orientation.

Not only the frequency of solutions. but also the procedure for arriving at a
solution was different in the two "teaching groups". The subjects who had
been expased to the "modern methad" searched in the problem=salving situa-
tion for o difference between the two balls that could be directly abserved
and was related to whether the ball was hollow or solid. After a number of
guesses such as "heat tnem" or "something to da with electricity" the fact
that one could roll them suggested itself. On being asked why by the experi-
menter they answered that they had a decided feeling that the calutian wae
related to the distribution of the mass, and that the more it was concentrares
to the surface area the greater was the resistance towards motion. As a rule,
they were not conscious of the connection between the learning task and the
problem they were in the process of solving. Only 5 of the 13 successful

subjects working under this condition noted this connection.

Of the subjects who were expased to the "traditional method", the four who
succeeded in salving the problem did nat reason in the intuitive fashion men=-
tioned above. They based their reasoning on the fact that it was possible in
the new situation to apply what they had read earlier and in this way arrived

at tne solution.

After the problem-salving task, the subjects were asked to reproduce the
definition of the momentum of inertia. Four subjects from the group using

the "modern method" and eigit sub[écts from the other group were able to
do this, Of these 12, two were from those who were successful In solving the
problem. The author’s conclusion Is that productive application and verbal = ,% ’

L™
reproduction of what has been learnt tend to be negatively related to each. - =~ - ..
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other. This means that it can be an od?onfoge if that which has been learnt
is freed from the specific context and the specific formulation it had when
first presented to the learner. The result of learning becomes usable in a
general sense due to the fact that it sinks in, as it were, and becomes part

of oneself.

[t seems that two conditions need to be met if the problem is to be solvea,
Firstly, one must see the two balls from a fresh viewpoint, namely, in terms
of differences in the distribution of the mass: "In the process of reasoning,
the conception of the sphere was enriched by a new property". The other
condition is, naturally, that one must then realize that the difference in the
distribution of the mass signifies a difference in the momentum of inertia

which in turn means a difference in the speed of rotation.

Why do we give such o detailed description of a study made by another re~
searcher more than 25 years ago? We think that this experiment provides a
clear demonstration of the title we have given this paper, nomely, o demon-
stration of the principle that skill can be considered as an aspect of know-
ledge. It is not true that the difference in the process of solving a problem
can be described by saying that the subjects who have acquired the same
knowledge differ as regards their skill in applying it. On the contrary, in
this case the subjects learnt different things when they were exposed to the
material and the differences in the ability to solve the problem at a later
time can, to a great extent, be attributed to what they learnt in this learn=-

ing situation,

In the case treated above, the term skills refers to the ability to utilize a
certain principle (the relation between the momentum of inertia and the
speed of rotation). When we talk about skills we often think, quite obvious~
ly, about more general qualities. Skills which are aspects of knowledge can
also be easily overlooked due to the very fact that they are present, as it
were, everywhere, In a research project which concerns the -comprehension

of some basic concepts in Economlcs at university level, Dahlgren.and . .. 14

.....
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Marton (1976) noticed that many students tend not to think in térms of econo-
mic reality but rother in terms of the graphic representation chosen in order
to describe that reality. Also in science education it is frequently found that
the graphs, symbols and formulas chosen to represent preperties i the physi-
cal reality are not apprehended by most of the students as samething related
to their everyday experience of this physical reality (i.e. to their experience

of speed, acceleration, pressure etc).
These kinds of differences can be pointed «. « specific case. However,
there is a risk that they will not be pointed out at all for the very reqsoﬁ that

they are present in each specific case.

Some remarks concerning the recent debate on education

The debate on education during the 70’s can to a cérfoin extent be chorocfe-
rized os a reaction against the worst excesses of the wave of educational tech-
nology. According to the orthodox model of educational technology, the ob~
jectives of teaching should be specifii:d as clearly and in as much detail as
possible. The sequence of measures that constitutes the most efficient way of
reaching these objectives should then be worked out. Thus, the starting=point
is the content of the course and the instrument is different types of educational
materials, In the present debate on education we see once more the equivalent
{or rather the antithesis) of these two ideas. Firstly, it is argued that learning
in school must be based on the learner’s own situation, interests and needs.,
This can be seen as a watered-down version of Paulo Freire’s basic ideas which
are perhaps best known from the book "The Pedagogy of the Opressed" (Freire,
1970),

The second fundamental conception is that all of society (including the physi-

cal surroundings) can be regarded as an educational materials. This canception
is found in perhaps its most consistent form in the warks of another of the peda-
gogicol debate’s dominating figures, namely, Ivan tlich (primarily in his

"Deschoollnq Society", 1970)
AT 15
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A pedagogical model that unites both these basic conceptions is the so-
called project method. In the field of higher education, one of the most
radica! attempts to opply this method has been made at Roskilde University'
Centre in Denmark . The work takes place in groups containing an average of
seven persons. At the beginning of term, each group chooses a problem (or
problem area) that it wants to work on. Two tutors (teachers) are attached to
each group. The teachers are part of the resources avoilable to the group ond
are called in when it needs their help. o' ~woject is expected to result in a
rep~ ' handed in at the end report should contain ~ apuit
from a description of the procedures used and a statement of the results -

comments on how the team=-work functioned.

As far as we know, no evaluation has been made of the organization of studies
~ at Roskilde at the time of writing. A previous member of our research group

in Gdteborg, Birgitta Fransson, summarizes her impressions of Roskilde and
other, similar experiments in the following way: "There have ... often been
dnffxculhes in convincing receivers on the labour-market and within the
educational system that this nex type of educatior can te placed on an

equal footing with traditional zcucation as regards knowledge content, . .

This hesitation has often resul:::= in the radicalism of the experimental work
being moderated, an "adjustm-~- towards the middle" has taken place since
students, as in the case of society in general, cannot afford to allow education
to be private matter, a self-reolization’s cul-de~sac. The outside world’s
expectations as regards education’s formal content limits the work form and

the organization of examinaticns, " (Fransson, 1975)

Qur impression is that the dicaiss'on is often carried o in terms of a contrast
betwoen knowledge ond siili-. (' the one hand, it iz zlaimed that knowledge
is of secondary importance, == matters is to learn "how to learn", On

the other hand, warning crie .oz nonsed m the fcme of the approaching danger
of a drdp in the standard of ki~ wiedge, Thore is tandency in both quarters to
regar knowledge and skills as two different things which means that one a3 to

be favoured at the expense of the other,
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Since cognitive skills, in our opinion, have to do with being able to penc -
trate into, and at a deep level understand, different contents, then such
skills must consist of aspects of how certain different contents are treated. .
If the training of skills is only aimed at skills in the sense of technique (e.g.
to use reference books, to underline, to find one’s way around a library)

then one has missed what we consider to be the réal purpose of the cognitive

skills. On the other hand, concentration on knowledge at a superficial le-

vel, i.e. more or less in the form of learning by rote, is unlikely to result

in knowledge of any value or interest. One shouli seek to promote as deep

an understanding of different contents as possible, independent of whether
one insists upon skills or knowledge. |f one has a certain content of a course
or a curriculum as a starting=point, then wholehearted concentration on deeper
understanding means that the content must be reduced drastically from a quan-
titative point of view compared with shat i. usual toden . If, on the other
hand, one starts with different co . ~te z*3ziems rootec in the students’ own
experiences and spheres of interes® - =er -z must endeavour to take the ana-

lysis to a sufficiently deep level. ' cuzsnzei e of the content one begins with,

one must arrive at a set of a limited r . . of scientific concepts and prin-
ciples in terms of which an unlimi=d nur < of varying phenomena can be
interpreted. ‘i this is not done anc 7§ one - . the learner - does not pene-

trate further - one’s analysis of t- = "ni-ci) ~-oblem than that which is idio-
syncratic or specific for just that « slem. ‘~on one is hardly better equipped

to meet new problems,

Separate categories of thought do - arily refer to separate phenoriena

The developmental psychologist He: - “i»- -er has, like other researchers,
emphasized that cognitive develop:r- ere o childhood to adoulthood in
western civilization is characterized by <« -creasingly abstract and strong!y
systematized conception of the worle -wo.-2 one (Werner, 1957), This pro-
cess of abstraction means tha! we per. v different aspects of the same
phenomenon which we then regard as com - uting separate categories of

thought; these categories can then be ': ~sd one at a time, as it were.

17
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In this paper, we have consistently orgued.cgoinsf seeing these separate cate-
gories of thought as representing separate phenomena. General concepts, for
example, often represent deeper aspects than speéific concepts and not in~
dependent entities. In our opinion, the relation béfwéen skills and knowledge

is the same.

The problem with abstraction is that we can often no longer see the phenome-

non, which we have divided into different subaspects, as a whole.

18
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